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Abstract 
Research is the source of innovation. Research in any field requires creativity and motivation for innovative ideas to emerge. This 
paper aims to present elements of gamification used in a research project on 3D virtual environments. In this context we identify 
the components of the innovative partnership gamification and research, namely, how can each element influence and increase 
the research outcomes, by applying gamification with its principles and techniques. The research method involved in our study 
consisted in engaging master students teams in research activities and using their creativity potential. The students’ research 
teams were guided by the well-established rules. They followed local and global objectives for which they received rewards in 
the form of badges, virtual goods and points that led to a place in the leaderboard, demonstrating their ability to problem solving. 
The teams were motivated by providing continuous and immediate feedback. The results for this case study of research activity 
guided by gamification techniques and principles proved to be efficient from the point of view of rules, goals, problem solving 
and feedback for each stage of the research activity providing motivational means for innovation. 
© 2014 The Authors. Published by Elsevier B.V. 
Selection and/ peer-review under responsibility of Academic World Research and Education Center. 
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1. Introduction 
Gamification, together with the related serious games and simulations, forms up a powerful toolkit that should be 
seriously taken into account in research and development (R&D). The present state evaluations show that 
gamification, serious games and simulations were successfully applied in different fields, usually separately. The 
R&D is and will certainly be for many years to come the main source of innovation. Although our work focuses on 
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the use of gamification in R&D activities, we must not forget the other two close approaches to this idea that are 
Simulations and Serious Games. The demarcation between gamification, serious games and simulations is important 
in order to define the state of the art. Our research will integrate the main elements of gamification. Most of the 
times, these three concepts are used separately as the application field require. We present a way of using these 
together, emphasizing the specific characteristics of each of them and the links between them. We will treat each 
concept from two points of view: general meaning and R&D context. 
x General meaning of gamification: 
Gamification is the use of game thinking and game mechanics in a non-game context to engage users and solve 
problems. Gamification is used in applications and processes to improve user engagement, the return on 
investment, data quality, timeliness, and learning (Wikipedia, 2013).The essence of gamification is to provide 
rewards for players who accomplish tasks. Rewards have the form of points, badges, leader-boards (PBL) and 
virtual goods. Making the rewards for accomplishing tasks visible to other players by leader boards encourage 
players to compete. The gamification makes the existing tasks feel more like games. For this reason there are used 
meaningful choices, on-boarding with a tutorial, increasing challenge, and adding narrative. 
x Gamification in the context of R&D: 
Gamification can be used for ideation, the structured brainstorming to produce new ideas, as presented by 
Hamari, Koivisto, and Sarsa (2014). Historically, participants were incented in two ways: based on their individual 
contribution or based on the group’s collective output. A research at MIT Sloan found that more and better ideas 
were generated when participants were rewarded according to how much their contributions inspire others, and 
compared it to gauging the influence of academic papers by the numbers of citations received in subsequent 
research, as presented by Xu (2011). Crowdsourcing has been gamified in games like Foldit, a game designed by 
the University of Washington, in which players compete to manipulate proteins into more efficient structures. A 
2010 paper in journal Nature credited Foldit's 57,000 players with providing useful results that matched or 
outperformed algorithmically computed solutions (Wikipedia, 2013). 
x General meaning of serious games: 
A serious game or applied game is understood as a game designed for a primary purpose other than pure 
entertainment. The "serious" adjective refers to products used by industries like defense, education, scientific 
exploration, health care, emergency management, city planning, engineering, religion, and politics (Wikipedia, 
2013). 
x Serious games in the context of R&D: 
A serious game may be a simulation combined with elements of game-play. All have the look and feel of a game, 
but correspond to non-game events or processes from the real world, including business operations and military 
operations. The games are made to provide an engaging, self-reinforcing context in which to motivate, educate and 
train the players. Other purposes for such games include marketing and advertisement.  
x General meaning of simulations: 
The general definition of simulation is the imitation of the operation of a real-world process or system over 
time. The act of simulating something first requires that a model be developed; this model represents the key 
characteristics or behaviors/functions of the selected physical or abstract system or process. The model represents 
the system itself, whereas the simulation represents the operation of the system over time (Wikipedia, 2013). 
x Simulations in the context of R&D: 
Simulation is an important feature in engineering systems or any system that involves many processes, but a 
simulator may imitate only a few of the operations and functions of the unit it simulates. Most engineering 
simulations are related to mathematical modeling and computer assisted investigation. There are many cases, 
however, where mathematical modeling is not reliable. Simulation of fluid dynamics problems often requires both 
mathematical and physical simulations. In the Euler diagram we have intersections between any two of the concepts 
and also an intersection between all of them. These intersections will be discussed briefly from R&D point of view. 
2. Research Methodology 
Our research tries to identify the components of the innovative partnership gamification and research, as 
addressed also by Connor (2012). In other words, how can each element influence the efficiency of this partnership 
and how gamification with its principles and techniques can increase the research outcomes.  
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Gamification could be seen as a means of motivation in order to generate innovative ideas, to develop and 
implement them.  
We've called it a partnership because each element is important and contributes to the achievement of the 
innovative products. This partnership can be looked at from both points of view: 
x We start from "playing" and do research. In this approach, the research can be fueled by gamification for the 
emergence of innovative ideas.  
x We start from an existing research activity, which at some point needs "something" to break down routine 
barriers by stimulating and motivating those who participate. 
The research method involved in our study consisted in engaging master students teams in research activities and 
using their creativity potential. The students study in the field of Information Systems and Technologies. First, the 
research theme was established and announced and then the teams were formed up. The proposed theme was related 
to 3D virtual environment design. The gamification principles were applied in guiding and motivating the teams as 
previously applied by McGonigal Read (2011), Newstrom and Scannell (1980). (figure 1). 
 
 
Figure 1. Gamification in research 
After announcing the theme, each student has formulated ideas on how to solve it. Based on these ideas we drew 
the affinity diagram, and on this basis we have established the teams. For this case resulted three teams with 7-9 
members each. Each team received a form consisting in the previously formulated ideas that led to the current 
structure of the team. Discussions within the team led to common ground ideas, assume roles, pick a name and 
establish specific objectives for the software developed by the team. This step results in the release of version 0.0 of 
the product. Based on general objective and specific objectives, each team had available a group of 50 clients 
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(students from other specializations) to capture requirements for developing the prototype. The prototype represents 
the version 0.1 of the product, which was the subject of a first evaluation made by the customer group, by scoring 1 
to 10 points for meeting the previously formulated customer requirements, for presentation of the product utility and 
the vote of confidence, following the guidelines by Werbach and Hunter (2012), Werbach, (2013). 
In this way each team gathered a score, visible in a Leaderboard dedicated to the prototype phase. This 
Leaderboard reflects an objective and independent assessment of the current version of the products. To stimulate 
competition between teams, has been organized a presentation of the developed prototypes as an open public 
participation event. During the event participants were able to give points to the three projects, this time after a 
comparison between them. Also, each participant could make additional requirements for applications that have 
been analyzed and sent back to the teams under the form of Challenges. The solutions proposed for these Challenges 
led to awarding points and Virtual Goods. The Virtual Goods can be exchanged for assistance in one of the stages to 
come. There were awarded Badges that were related to the creativity of the proposed solution. The Creativity Badge 
will be displayed in the user interface of the application. 
Currently this project consists of three developed prototypes and a Leaderboard. The teams are now working on 
improving each prototype after solving the Challenges. 
3. Findings and Results 
The obtained results implied the use of gamification techniques. This is why gamification and research 
relationship can be considered a partnership in which each component has a significant contribution to innovation. 
The students’ teams work resulted in a software system (figure 2), with user requirements specifications from Table 
1, project implementation visible through quality characteristics from Table 2, implementation code and software 
test reports. 
 
 
Figure 2. MOVE application project design  
 
 
 
675 Andreea Cristina Ionica and Monica Leba /  Procedia Economics and Finance  23 ( 2015 )  671 – 676 
Table 1. Customer Requirements. 
Code Customer Requirement 
CR1 Complex virtual environment user interface consisting in multiple instances 
CR2 Interactive calibration (user request) 
CR3  Easy user-application interactivity using accessible equipments (special 3D glasses, finger marker) 
CR4 Positioning and movement of the objects on the entire screen 
CR5 Messages display of the possible options in a dedicated space on screen  
CR6 3D image display according to the user position  
CR7 3D suggestive image that can support the best position estimation 
CR8 Interaction possibility by repositioning the objects 
CR9 Visual and audio feedback at the object “touch” moment 
CR10 Appropriate audio background with the possibility to turn it on/off 
CR11 The use of different general 3D object forms particularized for the virtual environment 
CR12 The use of different specific 3D object forms particularized for the virtual environment 
CR13 Interactivity with other users 
CR14 Vocal control 
CR15 Fast loading of the virtual environment 
CR16 User’s position identification 
CR17 Accurate object repositioning according to the interaction marker 
CR18 Fast feedback at object “touch” 
CR19 Synchronized audio background 
CR20 Warning and current state messages display in the exact moment of the event 
CR21 Web page type application 
CR22 Open-source project 
Table 2. Quality Characteristics. 
Code Characteristic 
QC1 3D objects real dimensions displayed by initial calibration by exact dimensions of screen specifications (cm) 
QC2 Active window space on screen (for 3D objects representation and movement) (%) 
QC3 Time of vibration on the object when “touched” (s)  
QC4 Sound level (dB) 
QC5 Number of synchronous users on page 
QC6 Loading time of the virtual environment (s) 
QC7 Time of position identification (s) 
QC8 Position identification error (%, mm) 
QC9 Delay between the marker movement and the object movement (s) 
QC10 3 landmarks (one on the surface of the screen, one in front and one behind the screen) in order to estimate the 3D 
object position 
QC11 Delay between action and sound (s) 
QC12 Delay between the event and the message display (s) 
QC13 Silverlight Plug-in 
QC14 Public webpage  
QC15 Quality characteristics regarding the hardware interface elements for the application: red-cyan 3D glasses, red 
marker, 2 identical web cams (800x600 resolution) 
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QC16 Identification of the user position in the field of 10cm to 1m from the screen 
 
The above two table and figure present the current development phase of the top project from the leaderboard, 
the project that received the Creativity badge, visible on the top left side of figure 2. This side will be filled with all 
the badges gathered along the project development phases. 
4. Conclusions  
The results of gamification techniques application in research activities led to the premises that a research 
methodology based on the principles of gamification could be useful both as a guide of the entire research activity 
and as motivational means in certain stages of it. 
The “3D virtual environment design” theme proposed at the beginning of our study is intended as the first step in 
developing open platforms for game based learning and edutainment.  
The case study presented in this paper takes into account the defining elements of gamification, as follows: 
establish rules from the beginning, identify global and local goals, apply problem solving and motivate users by 
providing immediate feedback. 
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